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than it is used; in most cases a large part of this surplus is stored
in the stem. A stem is a better storage organ than an ordinary
leaf, as it is usually a more permanent structure. Moreover, it is
of advantage to the plant that the surplus food manufactured in
the leaves is removed from them, so that food material does not
accumulate and interfere with its continued production.

STRUCTURE OF STEMS

Nodes and internodes. The stem (Fig. Ill) is composed of
nodes (the places where leaves and branches originate) and inter-
nodes (the parts of the stem between the nodes). Branches usually
originate at nodes,
in the axils of the
leaves (that is, just
above the point of
attachment of the
leaves).

Apical growth.
The growth of a
stem in length takes
place largely, and
in most cases only,
at and near the tip.
Very good evidence of this fact is afforded by an examination of
an actively growing stem of a dicotyledonous plant (Fig. 111).
It will be seen that all the leaves, except those near the tip, are
of about the same size, and that the internodes are of approx-
imately equal length. The similarity hi size of the leaves shows
that no new leaves are formed on the older parts of the stem,
while the similarity in length of the internodes proves that when
an jnternode has reached a certain length, elongation ceases. If
all parts of the stem were to continue to grow hi length through-
out their existence, the internodes would be progressively longer
toward the base of the stem. Near the tip of a growing stem
(Figs. 15, 111) the leaves are very minute, while toward the lower
part>f the stem they are progressively larger until they reach
mature size. The internodes near the tip are also very short, but

FIG. 111. Horizontal branch of guava (Psidium
guajava).   (X$). See Fig. 116